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Abstract of JP 7144999 (A) 



PURPOSE:To practically eliminate the branch and kink by treating a single crystal substrate with an aq. soln. contg. 
ammonia, H202 and water and then forming an acicular single crystal on the substrate by VLS. CONSTITUT{ON:Ammonia, 
H202 and water are mixed in the weight ratio of 0.1-2.5:0.1-2.5:2.5-10 to obtain an aq, soln. A. A layer of metal such as Au 
and Pt forming an alloy with a single crystal or a layer of metal having a lower m.p. than the single crystal is formed on the 
desired position of the substrate obtained by treating the single crystal substrate of Si, etc., with the component A to obtain a 
patterned part B. The patterned part B is further treated, if necessary, with the component A to obtain a treated single crystal 
substrate C. An element constituting the single crystal is occluded in the droplet formed by the metal layer of the part B in the 
atmosphere of the raw gas contg. the element forming the single crystal to form a single crystal on the substrate, and an 
erect acicular single crystal is produced. 
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Translation of Reference 4 (JP-A-H07-1 44999) 

[0013] 
Example 1 

A <111> single-crystal silicon substrate was subjected to ultrasonic cleaning 
in acetone for 5 minutes, thereafter dipped for 10 minutes in an aqueous solution 
obtained by mixing 98% sulfuric acid (sulfuric acid content: 98 wt%) of 3000ml, 30% 
hydrogen peroxide solution (hydrogen peroxide content: 30 wt%) of 1000ml and 
kept at 75°C, and cleaned with ultrapure water. Thereafter, the substrate was 
treated with dilute hydrofluoric acid aqueous solution (hydrofluoric acid content: 10 
wt%) and then cleaned with ultrapure water. Next, the substrate was dipped for 10 
minutes in an aqueous solution obtained by mixing 30% hydrogen peroxide solution 
(hydrogen peroxide content: 30 wt%) of 1000ml, 25wt% ammonia solution 
(ammonia content: 25wt%) of 1000ml, and ultrapure water of 5000ml which were 
individually heated to 75°C (hereinafter briefly called a treating solution A), and 
cleaned. Furthermore, the substrate was cleaned with ultrapure water and treated 
with dilute hydrofluoric acid aqueous solution (hydrofluoric acid content: 10 wt%). 
Thereafter, the substrate was cleaned with ultrapure water and dried. Thereafter, 
a number of Au dots are formed by a method such as photolithography, etching, 
and plating. The Au dots thus formed have a diameter of 30/ym and a thickness of 
2/7im. The distance between the Au dots is 50/ym pitch. At the positions of the Au 
dots, needle crystals are formed in a process which will later be described. With 
the Au dots used as a mask, a single-crystal Si thin film on the substrate was 
removed by etching to the depth of 10//m. At this time, using anisotropic etching, 
the undercut by etching was controlled to about 7/ym. As a result, an upper end 
face of Si left as a protruding portion had a diameter of 16/ym. Thereafter, the 
substrate was dipped in the above-mentioned treating solution A for 10 minutes and 
cleaned. Furthermore, the substrate was cleaned with ultrapure water, treated 
with dilute hydrofluoric acid aqueous solution (hydrofluoric acid content: 10wt%), 
cleaned with ultrapure water, and dried. 
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